Fibroblast growth factor-2, but not vascular endothelial growth factor, upregulates telomerase activity in human endothelial cells.
Telomerase plays a major role in the control of replicative capacity, a critical property for successful angiogenesis and maintenance of endothelial integrity. In this study, we examined the relationship between telomerase activity and endothelial cell proliferation as well as the regulation of this enzyme by fibroblast growth factor-2 (FGF-2) and vascular endothelial growth factor-A (VEGF). Telomerase was repressed in endothelial cells freshly derived from intact endothelium, whereas activity was present during logarithmic growth in culture. In cultured human umbilical vein endothelial cells (HUVECs), mRNA levels of hTERT-the catalytic subunit of telomerase-and enzyme activity decreased reversibly on induction of quiescence. Treatment of quiescent HUVECs with FGF-2 restored telomerase activity in a time- and dose-dependent manner, whereas VEGF had no such effect, although both factors induced comparable mitogenic responses. FGF-2, but not VEGF, upregulated the mRNA levels for hTERT and for the hTERT gene transactivation factor Sp1. Serial passage in the presence of individual growth factors accelerated the accumulation of senescent cells in VEGF-treated cultures compared with cultures treated with FGF-2. FGF-2, but not VEGF, restores telomerase activity and maintains the replicative capacity of endothelial cells.